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TITLE OF THE INVENTION 

IMAGE FORMING DEVICE CAPABLE OF DRIVING WITH SINGLE PROCESSOR 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the priority of Korean Patent Application No. 2002-43017, filed 
July 22, 2002 and Korean Patent Application No. 2003-41252, filed June 24, 2003, in the 
Korean Intellectual Property Office, the disclosures of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to an image forming device, and more particularly, to an 
image forming device in which an engine control unit, which has a video unit to convert data into 
image data, and an engine mechanism to perform a data printing process, are driven with a 
single processor. 

Description of the Related Art 

[0003] Generally, an electrophotographic image forming device such as a laser printer, an 
LED printer, a facsimile, or a digital copier, performs a series of image forming processes to 
print image data from a computer or a scanner into a visual image on a printing medium such as 
a paper sheet. These image forming processes will be described in greater detail below with 
reference to FIG. 1. 

[0004] FIG. 1 is a block diagram schematically showing a conventional laser printer. 
Referring to FIG. 1 , the conventional laser printer includes a video unit 10 and an engine unit 
30. 

[0005] The video unit 10 includes an operation panel 11, a computer l/F unit 12, a memory 
unit 13, a video l/F unit 14, and a CPU 15. The operation panel 11 includes an input unit (not 
shown) having a plurality of keys to input commands, and a display unit (not shown) to display 
an operational status of the laser printer. The computer l/F unit 12 is connected between a host 
computer and the CPU 15 to interface an input/output signal. The memory unit 13 includes a 
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ROM (not shown) to store a control program and various application programs to drive the video 
unit 10, and a RAM (not shown) to temporarily store various data input from the host computer. 
The video l/F unit 14 is connected between the CPU 15 and the engine unit 30 and interfaces 
the input/output signal. The CPU 15 controls the overall operation of the video unit 10 in 
accordance with the control program stored in the memory unit 13. Data, control and address 
busses connect the memory unit 13 and the CPU 15. 

[0006] The CPU 15 generates a display list to generate frame data from the data transmitted 
from the host computer via the computer l/F unit 12, color corrects to YMCK (yellow, magenta, 
cyan, black) color format and stores the color corrected data in the memory unit 13. The CPU 
15 generates the data stored in the memory unit 13 into frame data of bitmap format of 
respective colors, and transmits the generated data to the engine unit 30 through the video l/F 
unit 14. 

[0007] The engine unit 30 includes a CPU 31 to control driving of an engine mechanism 40 
under the control of the video unit 10, and a memory unit 33 having a ROM (not shown) to store 
various control programs and a RAM (not shown) to temporarily store data from the execution of 
the programs by the CPU 31 . Data, control and address busses connect the memory unit 33 
and the CPU 31 . The engine unit 30 further includes an engine l/F unit 32 connected between 
the video l/F unit 14 and the CPU 31 to interface the input/output signal, and an engine 
mechanism 40 to perform printing processes under the control of the CPU 31. The engine 
mechanism 40 includes a paper feeding unit 41 , a laser scanning unit (LSU) driving unit 42, an 
LSU 42a, a developing unit 43, a transfer unit 44, a fusing unit 45 and a sensing unit 46. 

[0008] Describing the controlling of the CPU 31 in detail, first, as a printing start command is 
received from the video unit 10 through the engine l/F unit 32, the CPU 31 controls the paper 
feeding unit 41 so that a sheet of printing paper is picked up. When the picked up paper sheet 
is determined to have reached a predetermined reference position as a result of sensing by the 
sensing unit 46, the CPU 31 transmits a page synchronization (Psync) signal to the video unit 
10 through the engine l/F unit 32, to thus notify that the printing is started. Accordingly, as 
bitmap data is received from the video unit 10 in response to the Psync signal, the CPU 31 
controls the engine mechanism 40 so that the printing with respect to the received bitmap data 
is performed. 

[0009] As described above, the conventional laser beam printer has a separate video unit 10 
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and engine unit 30, and thus requires separate CPUs 15 and 31 . This results in a complicated 
system, thus it is not easy to diagnose or recover the system in the event of error. Further, the 
l/F units 14 and 32 are also required to interface between the video unit 10 and the engine unit 
30. 

[0010] In order to construct the l/F units 14 and 32, various physical channels are required 
such as a command bus, an address bus, a status information bus, a data bus and a control 
bus, each including plural bits. In this case, because a plural number of pins among the pins of 
the respective CPUs 15 and 31 are used for the construction of the l/F units 14 and 32, usually, 
a serial bus such as a serial input/output (SIO), or the universal asynchronous 
receiver/transmitter (UART) is used. However, with the serial bus, the data transmission rate is 
slower than when using the parallel bus, and thus it is inefficient for the high speed data 
transmission. 

[0011] Further, because a plural number of I/O ports, connectors and harnesses are required 
to construct the interface, the material costs increase, subsequently increasing the 
manufacturing costs. 

SUMMARY OF THE INVENTION 

[0012] Accordingly, it is an aspect of the present invention to provide an image forming 
device in which a single processor serves both the video unit and the engine unit. Thus, 
manufacturing costs are reduced because the need for interfaces is eliminated. 

[0013] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0014] The foregoing and/or other aspects of the present invention may be achieved by 
providing an image forming apparatus including an engine mechanism to perform a printing 
operation with respect to print data; a video unit to convert the print data into image data 
readable by the engine mechanism; and an engine control unit to control the engine mechanism 
to perform the printing operation with the image data in accordance with control by the video 
unit, wherein, the video unit includes a processor, and the video unit and the engine control unit 
are driven by the processor. 
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[0015] The engine control unit is directly connected with the processor through a system bus, 
and drives the engine mechanism in accordance with the control of the processor. The system 
bus includes a data bus, an address bus and a control bus, and the data bus is a bi-directional 
parallel bus. The engine control unit is an application specific integrated circuit (ASIC), and 
includes a memory to store state information about the engine mechanism. 

[0016] The processor reads the state information stored in the memory to check the state of 
the engine mechanism, and transmits the image data to the engine control unit to perform the 
printing operation. 

[0017] The foregoing and/or other aspects of the present invention may also be achieved by 
providing an image forming apparatus including an engine mechanism to perform a printing 
operation with respect to print data; a video unit to convert the print data into image data 
readable by the engine mechanism; an engine control unit to control the engine mechanism to 
perform the printing operation with respect to the image data in accordance with control by the 
video unit; a bi-directional parallel bus to directly connect the video unit and the engine control 
unit; and a single processor to drive the video unit and the engine control unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a block diagram schematically showing a conventional laser printer; 
FIG. 2 is a block diagram showing a laser printer according to an embodiment of the 
present invention; 

FIG. 3 is a view illustrating a signal flow between the main control unit and the engine 
control unit of FIG. 2; and 

FIG. 4 is a flowchart illustrating the printing operation of the laser printer of FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0019] FIG. 2 is a block diagram illustrating a laser printer 100 according to an embodiment 
of the present invention. Referring to FIG. 2, the laser printer 100 includes a video unit 110 and 
an engine control unit 1 30. The video unit 110 converts print data input from an external device 
such as a host computer into bitmap image data. Under the control of the video unit 110, the 
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engine control unit 130 controls the driving of an engine mechanism 150 to perform the printing 
operation with respect to the image data. 

[0020] According to the embodiment of the present invention, both the video unit 110 and the 
engine control unit 130 are driven by a single processor, and the single processor is a 
microprocessor CPU 118 which supports a multi-operating system (OS) and belongs to a main 
control unit 1 17. Accordingly, the video unit 1 10 and the engine control unit 130 are arranged on 
a single printed circuit board (PCB). 

[0021] The engine control unit 130 is applied as an application specific integrated circuit 
(ASIC), and has a memory 132 to store the information on the operational state of the engine 
mechanism 150. The engine control unit 130 simply controls the driving of the engine 
mechanism 150 in accordance with the control by the main control unit 117. 

[0022] The engine control unit 130 is directly connected with the CPU 118 via a system bus 
120. The system bus 120 is constructed of an address bus, a control bus and a data bus (not 
shown), and as for the data bus, a parallel bus may be applied. Meanwhile, the video unit 110 
includes an operation panel 1 19, a computer l/F unit 1 13, a memory unit 115 and the main 
control unit 117. The operation panel 119 includes an input unit (not shown) having a plurality of 
keys through which functions supported by the laser printer 100 are selected and confirmed, 
and a display unit to display information about the operational state of the laser printer 100 in 
accordance with the control by the main control unit 117. 

[0023] The computer l/F unit 1 13 is connected between the host computer and the main 
control unit 1 17 to interface an input/output signal. The computer l/F unit 113 may be 
IEEE1284, USB and RS232C interfaces. 

[0024] The memory unit 115 includes a ROM (not shown) to store a control program and 
various application programs to drive the main control unit 117, and a RAM (not shown) to 
temporarily store print data from the host computer and the other various data which are 
generated during the program execution by the main control unit 117. 

[0025] The main control unit 1 17 is integrated into a single chip together with the CPU 118, 
which controls the operation of the video unit 110 and the engine mechanism 150 in accordance 
with the control program stored in the memory unit 115. The main control unit 117 generates a 
display list for the generation of the frame data, when it receives the print data from the host 
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computer via the computer l/F unit 113. The main control unit 117 color-corrects the data in 
YMCK color format and stores the corrected data in the memory unit 115, and then generates 
bitmap image data for each of the colors with the data stored in the memory unit 115. Upon 
completion of the bitmap data generation, the main control unit 117 transmits a print start 
command to the engine control unit 130. 

[0026] The main control unit 1 17 perceives the engine control unit 130 as a device to control, 
and reads/writes predetermined data with respect to the engine control unit 130 via the system 
bus 120. For example, when the main control unit 117 reads predetermined data from the 
engine control unit 130, the main control unit 117 reads the status information which is stored in 
the memory 132 of the engine control unit 130 regarding the engine mechanism 150. When the 
main control unit 1 17 writes the data, the main control unit 1 17 writes command information on 
the engine control unit 130. 

[0027] The engine control unit 130 is formed as an ASIC, and controls the driving of the 
engine mechanism 150 in accordance with the control of the main control unit 117. The engine 
control unit 130 receives image data from the main control unit 117 through the video data 
transmission line, and receives serial image data by being synchronized to the horizontal 
synchronization (Hsync) signal which is output from the LSU 152a forming an electrostatic latent 
image. 

[0028] The engine mechanism 1 50 includes a paper feeding unit 1 51 , a laser scanning unit 
(LSU) 152a, an LSU driving unit 152, a developing unit 153, a transfer unit 154, a fusing unit 
1 55, and a sensor unit 1 56. 

[0029] The paper feeding unit 151 picks up paper from a paper feeding cassette (not shown) 
sheet by sheet in accordance with the paper feed control signal of the engine control unit 130 . 
The LSU 152a forms a predetermined electrostatic latent image on a photosensitive drum by 
emitting a laser beam in accordance with the image data. The developing unit 153 develops the 
electrostatic latent image by feeding developer thereto, and the transfer unit 154 transfers the 
developed image onto the fed sheet. The fusing unit 155 fixes the transferred image onto the 
paper with heat and pressure. 

[0030] FIG. 3 is a view illustrating the flow of signals between the main control unit 1 17 and 
the engine control unit 130 shown in FIG. 2. 
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[0031] Referring to FIG. 3, the main control unit 1 17 and the engine control unit 130 interface 
input/output signals through an address (addr) bus of n-bits, a bi-directional data (data) bus of n- 
bits, and a control bus which inputs and outputs a horizontal synchronization (Hsync) signal, a 
page synchronization signal request (Psync Request) signal and a page synchronization 
(Psync) signal. 

[0032] The Hsync signal is a beam start synchronous signal output from the LSU 1 52a, and 
the Psync Request signal is a request signal to the engine control unit 130 in response to the 
Hsync signal received from the engine control unit 130. The Psync signal indicates that the 
paper picked up by the paper feeding unit 151 has reached a predetermined reference position. 
Upon determining through the engine control unit 130 that the picked up paper has reached the 
predetermined reference position, the main control unit 117 transmits bitmap image data to the 
engine control unit 130. 

[0033] The printing operation of the laser beam printer according to the embodiment of the 
present invention will be described below with reference to FIG. 4. 

[0034] First, as the laser printer 100 is powered on, the main control unit 117 controls the 
engine control unit 130 so that a heater (not shown) is driven to warm up the fusing unit 155 
(S402). 

[0035] When a print start command and a file to print are received from the host computer via 
the computer l/F unit 113 (S404), the main control unit 117 determines which type of emulation 
that the file to print is in between the postscript and the print command language (PCL), and 
accordingly generates the display list code for bitmap data by driving a corresponding 
interpreter. 

[0036] The main control unit 117 omits color processing if the print data is color data in 
YMCK format, while performing color correction into YMCK format if the print data is color data 
in a CIE or RGB format. 

[0037] The main control unit 117 generates bitmap data using the display list generated by 
the interpreter (S406). The bitmap data are divided according to colors and stored in the 
memory unit 115. When the generation of the bitmap data is completed, the main control unit 
117 sets a flag bit to the engine control unit 130 which is directly connected with the main 
control unit 1 17 via the system bus 120, notifying that the bitmap data generation is complete 
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(S408). 

[0038] The engine control unit 130 drives the LSU 152a if there is a set memory flag bit 
received from the main control unit 117 (S410). Then the engine control unit 130 receives the 
Hsync signal from the LSU 152a and transmits the received Hsync signal to the main control 
unit117(S412). 

[0039] When the Hsync signal is received from the engine control unit 130 and when it is 
determined that the RPM of the motor of the LSU 152a has reached a predetermined value, the 
main control unit 117 sets a memory flag bit for the Psync Request signal to the engine control 
unit 130 (S414). When the Psync Request signal is received from the main control unit 117, the 
engine control unit 130 controls the paper feeding unit 151 to pick up the paper from the paper 
feeding cassette (not shown) and further controls the picked up paper sheet to be conveyed to a 
predetermined reference position. When it is determined that the paper has reached the 
predetermined reference position as a result of sensing by the sensing unit 156, the engine 
control unit 130 transmits the Psync signal to the main control unit (S416). 

[0040] When the Psync signal is received from the engine control unit 130, the main control 
unit 117 transmits the bitmap data stored in the memory unit 1 15 to the engine control unit 130 
(S418). 

[0041] The engine control unit 130 pattern-synchronizes the Psync signal with the sync 
signal to adjust an end margin of the paper with respect to each of the YMCK colors. The 
engine control unit 130 further senses a start sync position scanned by a beam sensor to sense 
a beam start position in the LSU 152a, and pattern-synchronizes the beam start position with 
the sync signal to adjust a left side margin of the paper with respect to each of the YMCK colors 
(S420). 

[0042] The LSU 152a emits a laser beam onto a photosensitive drum in accordance with the 
image data received from the engine control unit 130 and under the control of the LSU driving 
unit 152. Accordingly, an electrostatic latent image is formed on the surface of the 
photosensitive drum, and the formed electrostatic latent image is developed by four color, i.e., 
YMCK, developers of the developing unit 153. The developed image is transferred by the 
transfer unit 154 onto the fed paper, and the transferred image is fused to the paper with heat 
and pressure (S422). Finally, the printed paper is discharged through a paper discharging unit 
(S424). 



8 



Docket No. 1349.1238 
[0043] As described above, in the image forming apparatus according to the present 
embodiment, because the video unit 110 and the engine control unit 130 are driven by a single 
processor, there is no need for an interface to connect the video unit 1 10 and the engine control 
unit 130. As a result, costs for constructing an interface are eliminated, and the manufacturing 
costs of the image forming apparatus are subsequently reduced. 

[0044] Further, by driving the image forming apparatus with a single processor, the system 
design is simpler, and thus it is easier to diagnose or recover the system in the event of error, 
while it is also easy to embody the firmware for system control. 

[0045] Furthermore, because the video unit 1 1 0 and the engine control unit 1 30 are 
connected through a bi-directional parallel data bus, control time for the engine control unit 130 
is shortened compared to the conventional image forming apparatus, and accordingly, the main 
control unit 117 can have more time for the image data processing. As a result, high-speed 
image data processing and printing is enabled. 

[0046] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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